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[57] ABSTRACT

A method for obtaining a biopsy uses an imnstrument
assembly which includes an elongate tubular member
having a distal end portion defining a specimen-receiv-
ing chamber, the instrument assembly being provided at
a distal end with a cutting blade extending in a plane
oriented substantially transversely with respect to the
tubular member. The distal end portion of the tubular
member is inserted into organic tissues of a patient so
that some of the tissues enter the chamber. Upon suffi-
cient insertion of the distal end portion of the tubular
member into the organic tissues of the patient, the blade
is moved in the transverse plane to thereby sever the
tissues in the chamber from tissues outside the chamber.
Upon shifting of the blade to sever the tissues in the
specimen-receiving chamber, the distal end portion of
the tubular member i1s removed from the patient, to-
gether with the severed tissue sample.

8 Claims, 3 Drawing Sheets
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METHOD AND INSTRUMENT ASSEMBLY FOR
USE IN OBTAINING BIOPSY

BACKGROUND OF THE INVENTION

This invention relates to a method for obtaining a
biopsy. This invention also relates to an associated in-
strument assembly for use in obtaining a biopsy.

Vascular surgeons deal in part with venous disease.
Venous disease arises, for example, in elderly patients
with poor circulation. In such patients, the heart is not
pumping adequately. As a result, ulcers are formed. The
feet swell and the skin stretches. Moreover, ulcers can
form in bone tissue.

‘The conventional procedure for obtaining a biopsy,
for instance, from bone tissue, requires surgery. Overly-
ing tissues of the patient are cut open, the subject tissues
are carved to separate a specimen, and the specimen is
grasped with a forceps and placed into a culture me-
dium.

Inasmuch as the conventional procedure is surgery, it
can entail many steps common to surgery. Anesthesia,
operating room, assistants, nurses, and instrumentation
all come into play. Accordingly, taking a biopsy can
become quite involved.

OBJECTS OF THE INVENTION

An object of the present invention is to provide a
simplified method for obtaining a biopsy.

Another object of the present invention is to provide
such a method which may be used to obtain bone tissue

specimens, at least in elderly patients.

Another, more particular, object of the present inven-
tion 1s to provide a biopsy technique which does not
invariably require general anesthesia.

A further object of the present invention is to provide
an mstrument assembly for use in the method.

These and other objects of the present invention will

be apparent from the drawings and detailed descriptions
herein.

SUMMARY OF THE INVENTION

A method for use in obtaining a biopsy comprises, in
accordance with the present invention, the step of pro-
viding an instrument assembly including an elongate
tubular member having a distal end portion defining a
specimen-receiving chamber, the instrument assembly
being provided at a distal end with a cutting blade ex-
tending in a plane oriented substantially transversely
with respect to the tubular member. The distal end
portion of the tubular member is inserted into organic
tissues of a patient so that some of the tissues enter the
chamber. Upon sufficient insertion of the distal end
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portion of the tubular member into the organic tissues of 55

the patient, i.e., upon entry of sufficient tissues into the
chamber in the tubular member, the blade is moved in
the transverse plane to thereby sever the tissues in the
chamber from tissues outside the chamber. Upon shift-
ing of the blade, i.e., upon the severing of the tissues in
the specimen-receiving chamber, the distal end portion
of the tubular member is removed from the patient,
together with the severed tissue sample.

According to another feature of the present inven-
tion, where the blade is a linear blade extending diamet-

rically across a distal end face of the tubular member,:

the blade is moved by rotating the blade in the trans-
verse plane. More particularly, the blade may be fixed

65
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at opposite ends to the tubular member. In that case, the
blade is rotated by rotating the tubular member.

In a specific embodiment of the present invention, the
tubular member constitutes an inner tubular member of
the instrument assembly. The instrument assembly fur-
ther includes an outer tubular member surrounding the

inner tubular member, the blade being fixed at opposite
ends to the outer tubular member. In this embodiment,
the outer tubular member is rotated relative to the inner
tubular member.

In a different embodiment of the present invention, a
rod rotatably traverses the tubular member, the blade
being attached to a distal end of the rod. In this embodi-
ment, rotating the rod results in a rotation of the blade.

According to another feature of the present inven-
tion, an obturator is slidably inserted in the tubular
member. The obturator is maintained inserted in the
tubular member during an initial part of an insertion
stroke so that the obturator prevents entry of overlying
tissues into the tubular member. Subsequently, the obtu-
rator i1s shifted in a proximal direction relative to the
tubular member while the tubular member is maintained
in the patient. Upon a shifting of the obturator relative
to the tubular member, the tubular member is inserted
further into the patient, thereby obtaining a specimen of
underlying tissues, the blade is a linear blade extending
diametrically across a distal end face of the tubular
member, the step of moving including the step of rotat-
ing the blade in the plane.

Where the tubular member is provided with an obtu-
rator, the obturator may be pushed into the specimen
chamber, upon removal of the instrument assembly
from the patient, to eject severed organic tissues cap-
tured 1n the chamber. This procedure facilitates the
preservation of the specimen for transportation to a
testing laboratory. Alternatively, the specimen may be
ejected by using a swab or other tool upon removal of
the obturator from the tubular member.

According to a further feature of the present inven-
tion, the instrument assembly includes at least one cul-
ture medium in the tubular member. Thus, a collected
specimen 1s automatically placed in contact with a cul-
ture medium without additional steps. The tubular
member with the specimen may be transported to a
laboratory. A cap may be placed over one or both ends
of the tubular member to enclose and seal the specimen.

According to an additional feature of the present
invention, the blade is linearly shifted in the transverse
plane. For example, the blade may be provided at the
end of a web which is pushed in a longitudinal direction
along the tubular member and bent at a distal end to
turn a distal end portion of the web from a longitudinal
orientation to an orientation extending transversely
with respect to the tubular member.

An instrument assembly for use in obtaining a biopsy
comprises, in accordance with the present invention, an
elongate tubular member defining a specimen-receiving
chamber at a distal end and a cutting blade having a
cutting edge extending in a plane oriented transversely
with respect to the tubular member, the cutting blade
being operatively connected to the tubular member.

Pursuant to another feature of the present invention,
the blade 1s fixed at opposite ends to an edge of the
tubular member. As mentioned above, an obturator may
be inserted mnto the tubular member.

Pursuant to a further feature of the present invention,
means are operatively connected to the blade and the
tubular member for shifting the blade in a linear direc-
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tion in the transverse plane. In one specific embodiment,
the blade is provided at the end of a web which is slid-
ably mounted to the tubular member. Means are pro-
vided on the tubular member for bending the web at a
distal end of the tubular member during a longitudinal
shifting of the web.

Pursuant to an additional feature of the present inven-
tion, the tubular member is a first tubular member and
the instrument assembly further comprises a second
tubular member coaxially surrounding the first tubular
member. The blade is attached to the second tubular
member at a distal end thereof, while the second tubular
member is rotatable with respect to the first tubular
member.

In an alternative embodiment of the invention, a rod
rotatably traverses the tubular member, the blade being
attached to a distal end of the rod.

Pursuant to yet another feature of the present inven-
tion, the instrument assembly further comprises at least
one culture medium in the tubular member. Also, the
tubular member may provided at the distal end with a
sharp edge oriented distally for facilitating insertion of
the tubular member into organic tissues a patient.

A method in accordance with the present invention
represents a simplified procedure for obtaining a biopsy.

A method in accordance with the present invention
may be used to obtain bone tissue specimens, at least in
elderly patients.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a schematic longitudinal cross-sectional
view, on an enlarged scale, of a first embodiment of an
instrument assembly for obtaining a biopsy, in accor-
dance with the present invention.

FIG. 2 is a partial perspective view of a component of
the assembly of FIG. 1.

FIG. 3 i1s a partial schematic perspective view of an
alternative form of the component of FI1G. 2.

FIG. 4 1s a partial schematic perspective view of a
distal end of a modified biopsy instrument assembly in
accordance with the present invention.

FIG. 5 is a partial schematic longitudinal cross-sec-
tional view of another modified instrument assembly in
accordance with the present invention.

FIG. 6 is a partial schematic longitudinal cross-sec-
tional view of another embodiment of an instrument
assembly in accordance with the present invention.

FIG. 7 1s a partial schematic perspective view of the
instrument assembly of FIG. 6.

FIGS. 8A-8C are schematic perspective views of a
further embodiment of an instrument assembly in accor-
dance with the present invention, showing successive
steps in the use of the instrument assembly in taking a
biopsy In accordance with the present invention.

FIG. 9 is a schematic perspective view, showing a
step subsequent to the steps depicted in FIGS. 8A-8C.

FIG. 10 is a'schematic perspective view, showing an
alternative step subsequent to the steps depicted in
FIGS. 8A-8C.

FIG. 11 is a schematic perspective view, on a greatly
enlarged scale, of yet another instrument assembly in
accordance with the present invention.

FIG. 12 is a partial cross-sectional view of a distal end
of the instrument assembly of FIG. 11.
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FIGS. 13A-13C are schematic perspective views of 65

the instrument assembly of FIG. 11, showing successive
steps in the use of the instrument assembly in taking a
biopsy in accordance with the present invention.
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DETAILED DESCRIPTION

As illustrated in FIG. 1, an instrument assembly for
taking a biopsy, for example, of soft bone tissue, com-
prises a tubular member 12 provided with a pair of
elongate channels or specimen-receiving chambers 14
and 16. Channels 14 and 16 are at least partially filled,
particularly at the distal end 18 of the instrument assem-
bly, with an aerobic culture medium 20 and an anaero-
bic culture medium 22, respectively. Tubular member
12 has another channel 24 longitudinally traversed by a
rod 26 provided at a distal end with a transversely ori-
ented blade member 28 extending in a plane P1 which is
transversely oriented relative to tubular member 12.
Rod 26 is rotatably inserted i channel 24, whereby
blade member 28 may be turned in plane P1. The proxi-
mal end of rod 26 may be provided with a handle or
grip 30 for facilitating the turning of rod 26 and blade
member 28.

Tubular member 12 is beveled at distal end 18 to form
a circular cutting edge 32 for facilitating the insertion of
a distal end portion of tubular member 12 into organic
tissues of a patient.

As illustrated in FIG. 2, blade member 28 has an
elongate linear cutting edge 34. Edge 34 is oriented in
plane P1 (FIG. 1) and is rotatable about an axis defined
by rod 26.

In use, the distal end portion of tubular member 12 is
inserted into organic tissues of a patient so that some of
the tissues enter chambers or channels 14 and 16. Inser-
tion 1s facilitated by the small diameter of tubular mem-
ber 12, as well as by annular cutting edge 32. Upon
entry into the distal ends of channels 14 and 16, the
organic tissues come into contact with the respective
culture medium 20 and 22.

Upon sufficient insertion of the distal end portion of
tubular member 12 into the organic tissues of the pa-
tient, i.e., upon entry of sufficient tissues into channels
14 and 16, rod 26 is rotated to turn blade 28 in plane P1
and thereby sever the tissues inserted in channels 14 and
16 from tissues outside tubular member 12. Upon com-
pleting the turning of blade 28, i.e., upon the severing of
the tissues in the specimen-receiving chambers or chan-
nels 14 and 16, the distal end portion of tubular member
12 is removed from the patient, together with the sev-
ered tissue samples.

At that juncture, handle 30 may be unscrewed from
rod 26 and then rod 26 removed from channel 24. End
caps (not illustrated) may be placed over the ends of
tubular member 12, which can then be transported to a
laboratory for testing of the captured specimens. Alter-
natively, as discussed in detail hereinafter with refer-
ence to FIGS. 9 and 10, obturators or other pushers
may be inserted into channels 14 and 16 to force the
specimens from the distal ends of the channels into
transport and storage containers (not shown).

FIG. 3 depicts an alternative component for severing
a tissue sample upon insertion of tubular member 12 into
a patient. A rod 36 is provided at a free end with a blade
member 38 which extends substantially orthogonally to
the rod and which 1s connected at its free ends to an
annular support 40. Blade member 38 extends diametri-
cally with respect to support 40. Support 40 may be
disposed 1n a recess or groove (see FIG. 5) in tubular
member 12, the support riding in the recess or groove
during rotation of rod 36 upon sufficient insertion of
tubular member 12 into a patient.
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It 1s to be noted that blade member 28 or 38 may be
replaced by other equivalent blades. For example, more
than two blade arms (not shown) may extend from the
distal end of rod 26 or 36 at different angles.

As 1llustrated i FIG. 4, a tubular member 42 of a
biopsy instrument assembly may be beveled at a distal
end to form a rim 44 at an angle with respect to a longi-
tudinal axis 46 of tubular member 42. Rim 44 forms a
pointed end 48 for facilitating insertion of tubular mem-
ber 42 into a patient.

As depicted in FIG. §, a tubular member 50 of a

biopsy instrument assembly is provided with a pair of

specimen-receiving channels or chambers 52 and 54 and
a rod 56 traversing another channel 58. Rod 56 is pro-
vided at a distal end with a blade member 60 which is
seated 1n a recess 62 at the distal end of tubular member

50. A distal rim 64 of tubular member 50 is beveled to
provide a cutting insertion edge. Blade member 60 is

rotatable in a plane P2 which is oriented transversely to
tubular member 50. The modified instrument assembly
of FIG. 5 1s used in the same way as the instrument
assembly of FIG. 1.

FIGS. 6 and 7 show another embodiment of a biopsy

instrument assembly comprising an inner tubular mem-
ber 66 and an outer tubular member 68 coaxially sur-

rounding the inner tubular member 66. Outer tubular
member 68 1s formed at a distal end with a beveled edge
70 and a diametrically extending blade element 72.
Inner tubular member 66 has a pair of specimen-receiv-
ing channels or chambers 74 and 76 which may be par-
tially filled at a distal end with an aerobic culture me-
dium 78 and an anaerobic culture medium 80, respec-
tively.

In use, the distal end portions of tubular members 66
and 68 are inserted together into organic tissues of a
patient so that some of the tissues enter chambers or
channels 74 and 76. Insertion is facilitated by the small
diameter of outer tubular member 68, as well as by
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annular cutting edge 70. Upon entry into the distal ends
of channels 74 and 76, the organic tissues come into 40

contact with the respective culture medium 78 and 80.

Upon sufficient insertion of the distal end portion of
tubular members 66 and 68 into the organic tissues of
the patient, i.e., upon entry of sufficient tissues into

channels 74 and 76, outer tubular member 68 is rotated 45

to turn blade 72 in a transversely extending plane P3
and thereby sever the tissues inserted in channels 74 and

76 from tissues outside tubular member 68. Upon com-

pleting the turning of blade 72, i.e., upon the severing of

the tissues in the specimen-receiving chambers or chan-
nels 74 and 76, tubular members 66 and 68 are removed
from the patient, together with the severed tissue sam-
ples.

At that juncture, inner tubular member 66 may be
removed from outer tubular member 68 and covered
with end caps (not shown). Alternatively the tissue
specimens in channels 74 and 76 may be pushed out into
respective storage and transport containers (not
shown).

A simplified instrument assembly for use in obtaining
a biopsy, particularly of underlying organic tissues UT,
is illustrated in FIGS. 8A-8C and FIGS. 9 and 10. The
instrument assembly includes a tubular member 82 pro-
vided at a distal end with a sharpened edge 84 and a
diametrically extending blade element 86. An obturator
88 is slidably inserted into tubular member 82. During
an inttial step in a biopsy procedure, illustrated in FIG.
8A, tubular member 82 is inserted together with obtura-
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tor 88 through tissues OT overlying the tissues UT of
which a sample is desired. Obturator 88 occupies a
channel 90 in tubular member 82 and thereby blocks
insertion of overlying tissues OT during the initial step
of the biopsy procedure.

Upon the arrival of the distal end of tubular member
82 at the region of underlying tissues UT, obturator 88
is withdrawn in the proximal direction (FIG. 8B),
thereby opening a chamber at the distal end of channel
90. Tubular member 82 is then inserted further into the
patient so that a specimen TS (FIGS. 9 and 10) of un-
derlying tissues UT enters the distal end of channel 90.
Upon completion of this insertion (FIG. 8C), tubular
member 82 is twisted so that blade element 86 rotates
(arrow 92) to sever the captured tissue specimen TS.

Upon severing of tissue specimen TS from the re-
maining organic tissues of the patient, tubular member
82 is withdrawn. As illustrated in FIG. 9, obturator 88
may then be used to push tissue specimen T'S from the
distal end of tubular member 82 into a container 94
holding a culture medium (not shown). Alternatively,
obturator 88 may be withdrawn (before or after the
pressing of tubular member 82 into underlying tissues
UT), whereupon a swab 96 or other elongate element is
used to push tissue specimen TS from tubular member
82, as illustrated in FIG. 10.

It 1s to be noted that blade members 72 and 86 may
take the form of fine wires.

As depicted in FIG. 11, another instrument assembly
for use in obtaining a biopsy includes a tubular member
98 and an elongate rectangular web 100 slidably in-
serted through a narrow channel 102 of rectangular
cross-section. Channel 102 is formed by a hollow pris-
matic guide member 104 secured to tubular member 98
along a channel 106 thereof. At a distal end, prismatic
guide member 104 is formed with a curved camming
surface 108 (FIG. 12) which serves to bend web 100
during a distally directed motion thereof. A distal end
portion 110 of web 102 emerges from an opening 112 at
the distal end of prismatic guide member 104 as a result
of the bending of web 102 by camming surface 108 a
pushing of web 100. Web 100 is provided at its distal
end with a linear cutting edge 114. Cutting edge 114
moves in a linear direction 116 in 2 plane (not desig-
nated) oriented transversely to tubular member 98.

As depicted in FIGS. 13A, 13B, and 13C, tubular
member 98 may be provided with an obturator 118
slidably inserted in channel 106. During an initial step in
a biopsy procedure (FIG. 13A), tubular member 98 is
inserted together with obturator 118 through tissues
(not shown) overlying the tissues of which a sample is
desired. In occupying channel 106 during the initial step
of the biopsy procedure, obturator 118 blocks insertion
of the overlying tissues. Upon the arrival of the distal
end of tubular member 98 at the region of underlying
tissues, obturator 118 is withdrawn in the proximal
direction (FIG. 13B), thereby opening a chamber 120 at
the distal end of channel 106. Tubular member 98 is then

inserted further into the patient so that a specimen of the
underlying tfissues enters chamber 120. Upon comple-

tion of this insertion (FIG. 13C), web 100 is pushed in
the distal direction through channel 102 of prismatic
member guide 104. Consequently, web 100 is bent at the
distal end of channel 102 by camming surface 108 and
cutting edge 114 is shifted in transverse direction 116 to
sever a tissue specimen inserted into chamber 120.

Upon severing of the tissue specimen from the re-
maining organic tissues of the patient, tubular member
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98 is withdrawn. Obturator 118 may then be used to
push the tissue specimen from chamber 120 of tubular
member 98 into a container (not shown).

Biopsy instrument assemblies as described herein may

be mnserted into leg ulcers and any kind of bony ulcer, as
well as pressure ulcers, for example, in the hip or pelvis.
The tubular members of the different embodiments can
go through infected, fragile, frail old bone. To that end,
the tubular members are preferably made of a strong
metailic substance.

Although the invention has been described in terms
of particular embodiments and applications, one of ordi-
nary skill in the art, in light of this teaching, can gener-
ate additional embodiments and modifications without

10

departing from the spirit of or exceeding the scope of 15

the claimed invention. Accordingly, it is to be under-
stood that the drawings and descriptions herein are
profferred by way of example to facilitate comprehen-
sion of the invention and should not be construed to
limit the scope thereof.
What is claimed is:
1. A method for use in obtaining a biopsy, comprising
the steps of:
providing an instrument assembly including an elon-
gate tubular member having a longitudinal axis and
a distal end portion defining a specimen-receiving
chamber, said instrument assembly being provided
with a rod extending along said axis and with a
cutting blade connected to said rod at a distal end
thereof and extending in a plane oriented substan-
tially transversely with respect to said tubular
member;
inserting said distal end portion of said tubular mem-

ber into organic tissues of a patient so that some of

sald tissues enter said chamber;

upon sufficient insertion of said distal end portion of

said tubular member into the organic tissues of the
patient, rotating said rod to move said blade in said
plane to thereby sever tissues in said chamber from
tissues outside said chamber; and

upon completion of said step of moving, removing
said distal end portion of said tubular member,
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together with severed organic tissues captured in
said chamber, from the patient.

2. The method defined in claim 1 wherein said blade
is a linear blade extending diametrically across a distal
end face of said tubular member, said step of moving
including the step of rotating said blade in said plane.

3. The method defined in claim 1, further comprising
the steps of pushing from said chamber the severed
organic tissues captured in said chamber.

4. The method defined in claim 1 wherein said instru-
ment assembly includes at least one culture medium in
said tubular member, said step of inserting including the
step of placing the organic tissues from the patient in
contact with the culture medium.

5. An instrument assembly for use in obtaining a bi-
opsy, comprising:

an elongate tubular member defining a specimen-
receiving chamber at a distal end, said tubular
member having a longitudinal axis;

a rod extending through said tubular member along
said axis, said rod being rotatably coupled to said
tubular member; and

a cutting blade connected to said rod at a distal end
thereof, said cutting blade having a cutting edge
extending in a plane oriented transversely with
respect to said tubular member, said cutting blade
being operatively connected to said tubular mem-
ber via said rod.

6. The instrument assembly defined in claim §
wherein satd blade is a linear blade extending diametri-
cally across a distal end face of said tubular member,
said blade being rotatably mounted to said tubular mem-
ber for motion in said plane.

7. The mstrument assembly defined in claim §, further
comprising at least one culture medium in said tubular
member.

8. The instrument assembly defined in claim 5
wherein said tubular member is provided at said distal
end with a sharp edge oriented distally for facilitating
insertion of said tubular member into organic tissues a

patient.
* ¥ S * ¥
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